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1 . Applicant's election without traverse of claims 1 -42 in the reply filed on 4/1 9/05 is 
acknowledged. 

2. Figures 1 and 2 should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference character "36" has been used to designate both source follower 
transistor and row select transistor. Corrected drawing sheets in compliance with 37 
CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 
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4. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 38 (page 3, line 7). Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

5. Claims 10, 12 and 14 are objected to because of the following informalities: 
Claim 10, line 3, claim 12, line 3, the phrase "said STI region" has no antecedent basis. 
Claim 14, line 2, "said layer of high-k dielectric material" has no antecedent basis. 
Appropriate correction is required. 

6. Claims 35, 36 and 38 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 35, line 3, the phrase "a second portion of said accumulation region of said" is 
not understood. Is it being referred to "a second portion of said accumulation region of 
said photodiode"? 
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Claim 38, line 4, the phrase "other insulating material" is vague and indefinite as to 
what is the other insulating material. 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-4, 39, 40 and 42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nozaki et al. in view of Kim et al. 

In regards to claim 1 , Nozaki et al. disclose a pixel cell (RANGE A) in fig. 7. It 
comprises: a substrate [11]; a photosensor [34] in said substrate, said photosensor [34] 
including a first conductivity (n-type) area [15] below a surface of said substrate and a 
second conductivity (p-type) area [21] at least between said first conductivity area and 
said substrate surface. 

Nozaki et al. differ from the claimed invention by not showing a first layer having an 
excess charge sufficient to create an electric field that affects said second conductivity 
area. 

Kim et al. disclose a first layer [310] (paragraphs [0050]-[0051]) made of aluminum 
oxide formed in an isolation trench [318] in fig. 9. It is well known in the art that 
aluminum oxide having fixed (negative) charges (See the 7 th paragraph in page 525 of 
Sazonov et aL). 

Since both Nozaki et al. and Kim et al. teach an isolation trench, it would have been 
obvious to have the isolation trench of Kim et al. in Nozaki et al. because it can reduce 
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the consumption of the silicon substrate. The combined device further discloses the 
negative charges in the aluminum oxide are able to create an electric field that affects 
said second conductivity area of the photosensor. 

In regards to claim 2, Nozaki et al. further disclose said photosensor is a pinned 
photodiode. 

In regards to claim 3 t the combined device further discloses an isolation region (the 
STI region adjacent to the layer [24a]) spaced from said photosensor, wherein said 
isolation region has a bottom and sidewalls with said first layer deposited thereon. 

In regards to claim 4, Nozaki et al. further disclose a second layer [25] on a surface 
of said substrate over said isolation region and said photosensor. 

In regards to claim 39, Nozaki et al. teach a pixel cell (RANGE A) in fig. 7. It 
comprising: a photodiode [34] in a substrate [11]; an isolation trench (STI) in said 
substrate and having a bottom and sidewalls adjacent to said photodiode. 

Nozaki et al. differ from the claimed invention by not showing a layer of silicon 
dioxide on said bottom and said sidewalls of said isolation trench and a layer of 
aluminum oxide over said layer of silicon dioxide. 

Kim et al. teach a layer of silicon dioxide [308] on said bottom and said sidewalls of 
said isolation trench [318] and a layer of aluminum oxide [310] over said layer of silicon 
dioxide in fig. 9. 

Since both Nozaki et al. and Kim et al. teach an isolation trench, it would have been 
obvious to have the isolation trench of Kim et al. in Nozaki et al. because it can reduce 
the consumption of the silicon substrate. 
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In regards to claim 40, Nozaki et al. further disclose a layer of silicon dioxide [12] on 
a surface of said substrate over said photodiode. 

In regards to claim 42, Kim et al. further disclose a part of said isolation trench is 
filled with aluminum oxide [310]. 

9. Claims 30-34, 37 and 38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Prior art (fig. 1) in view of Nozaki et al., further in view of Kim et al. 

In regards to claim 30, Prior art (fig. 1) discloses an imager device [100]. It 
comprising: an image processor [180]; and a pixel array [110] for supplying signals to 
said image processor. 

Prior art (fig. 1 ) differ from the claimed invention by not showing at least one pixel of 
said array comprising: a substrate; a photodiode within said substrate; an isolation 
trench within said substrate; and a lining layer in said isolation trench comprising a layer 
of high-k dielectric material; and a surface layer on a surface of said substrate located 
over said photodiode, comprising a layer of high-k dielectric material. 

Nozaki et al. disclose a pixel of an image sensor in fig. 7. It comprising: a substrate 
[11]; a photodiode [34] within said substrate; an isolation trench (STI) within said 
substrate; and a surface layer [17] on a surface of said substrate located over said 
photodiode, comprising a layer of high-k dielectric material (silicon nitride). 

Since both Prior art (fig. 1) and Nozaki et al. teach an image device, it would have 
been obvious to have the pixel structure of Nozaki et al. in Prior art (fig. 1) because it is 
a widely used pixel structure in an image device. 
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Nozaki et al. further differ from the claimed invention by not showing a lining layer in 
said isolation trench comprising a layer of high-k dielectric material. 

Kim et al. teach a lining layer [310] in said isolation trench [318] comprising a layer 
of high-k dielectric material (aluminum oxide) in fig. 9. 

Since both Nozaki et al. and Kim et al. teach an isolation trench, it would have been 
obvious to have the isolation trench of Kim et al. in Nozaki et al. because it can reduce 
the consumption of the silicon substrate. 

In regards to claim 31 , the combined device further disclose a dielectric layer (layer 
[308] of Kim et al. and layer [12] of Nozaki et al.) between said isolation trench and said 
lining layer [310]. 

In regards to claim 32, the combined device further disclose said dielectric layer 
extends over said surface of said substrate, between said surface layer and said 
surface of said substrate. 

In regards to claim 33, the combined device further discloses said dielectric layer 
comprises silicon dioxide. 

In regards to claim 34, it is well known in the art that the combined device shows 
said lining layer has an excess charge sufficient to maintain a field in a first portion of an 
accumulation region ([21] of Nozaki et al.) of said photodiode. 

In regards to claim 37, Kim et al. further disclose a filling layer [316] located over said 
lining layer [310], filling said isolation trench. 

In regards to claim 38, Kim et al. further disclose said filling layer [316] is silicon 
dioxide (BPSG). 
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10. Claims 1-10, 14, 16-23, A 30 and 34-36 are rejected under 35 U.S.C. 103(a) as 
being obvious over Mouli et al. in view of Kim et al. 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1 . 1 31 ; or (3) an oath or declaration under 37 CFR 1 . 1 30 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1 .321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

In regards to claim 1, Mouli et al. disclose a pixel cell [410] in fig. 4. It comprises: a 
substrate [420]; a photosensor [421] in said substrate, said photosensor [421] including 
a first conductivity (n-type) area [426] below a surface of said substrate and a second 
conductivity (p-type) area [424] at least between said first conductivity area and said 
substrate surface. 
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Mouli et al. differ from the claimed invention by not showing a first layer having an 
excess charge sufficient to create an electric field that affects said second conductivity 
area. 

Kim et al. disclose a first layer [310] (paragraphs [0050]-[0051]) made of aluminum 
oxide formed in an isolation trench [318] in fig. 9. It is well known in the art that 
aluminum oxide having fixed (negative) charges (See the 7 th paragraph in page 525 of 
Sazonov et al.) that would affect its surrounding area. 

Since both Mouli et al. and Kim et al. teach an isolation trench, it would have been 
obvious to have the isolation trench of Kim et al. in Mouli et al. because it can reduce 
the consumption of the silicon substrate. The combined device further discloses the 
negative charges in the aluminum oxide are able to create an electric field that affects 
said second conductivity area of the photosensor. 

In regards to claim 2, Mouli et al. further disclose said photosensor is a pinned 
photodiode. 

In regards to claim 3, the combined device further discloses an isolation region 
spaced from said photosensor, wherein said isolation region has a bottom and sidewalls 
with said first layer deposited thereon. 

In regards to claim 4, Mouli et al. further disclose a second layer [461] on a surface 
of said substrate over said isolation region and said photosensor. 

In regards to claim 5, Mouli et al. inherently disclose said second layer (aluminum 
oxide) (an upper portion of layer [461]) has an excess charge sufficient to create an 
electric field which affects said second conductivity area. It is well known in the art that 
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aluminum oxide having fixed (negative) charges (See the 7 th paragraph in page 525 of 
Sazonov et al.) that would affect its surrounding area. 

In regards to claim 6, the combined device shows said first and second layers 
comprise a high-k dielectric material. 

In regards to claim 7, the combined device shows said high-k dielectric material has 
an excess negative charge. 

In regards to claim 8, the combined device shows said high-k dielectric is aluminum 
oxide. 

In regards to claim 9, the combined device inherently teaches said second 
conductivity area maintains holes at said substrate surface and at a surface of said 
isolation region sidewall because the negative charges of the aluminum oxide layers 
attract holes from the second conductivity (p-type) area and the p-type substrate. 

In regards to claim 10, the combined device inherently teaches said field prevents a 
depletion region of said photodiode from reaching at least one of said STI region and 
said substrate surface because there are excess negative charges near the STI region 
and the substrate surface. 

In regards to claim 14, Mouli et al. teach a dielectric layer (a lower portion of layer 
[461]) between said layer of high-k dielectric material and said substrate. 

In regards to claim 16, Mouli et al. teach a pixel cell [410]. It comprising: a substrate 
[420] having a first conductivity type (p-type); a pinned photodiode [421] in said 
substrate and having a charge collection region [426] of a second conductivity type (n- 
type) and an accumulation region [424] of said first conductivity type at least over said 
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charge collection region; and a surface of said substrate inherently has a charge density 
(from the negative charges of the aluminum oxide layer [461]) sufficient to maintain an 
electric field in an adjacent portion of said accumulation region. 

Mouli et al. differ from the claimed invention by not showing an isolation trench 
adjacent to said pinned photodiode, wherein sidewalls of said isolation trench have a 
charge density sufficient to maintain an electric field in an adjacent portion of said 
accumulation region. 

Kim et al. teach an isolation trench [318] and sidewalls of said isolation trench have a 
charge density (from the negative charges of the aluminum oxide layer [461]) in fig. 9. 

Since both Mouli et al. and Kim et al. teach an isolation trench in a semiconductor 
substrate, it would have been obvious to have the isolation trench of Kim et al. in Mouli 
et al. because it can reduce the consumption of the silicon substrate. The combined 
device shows an isolation trench adjacent to said pinned photodiode, wherein sidewalls 
of said isolation trench have a charge density (from the negative charges of the 
aluminum oxide layer [461]) sufficient to maintain an electric field in an adjacent portion 
of said accumulation region. 

In regards to claim 17, the combined device shows said sidewalls and said surface 
of said substrate (an upper portion of layer [461] in Mouli et al.) each comprise a layer of 
high-k dielectric material (aluminum oxide). 

In regards to claim 18, Mouli et al. show said first conductivity type is p-type and said 
second conductivity type is n-type. 
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In regard to claim 19, the combined device teaches said charge density is negative 
charge density. 

In regards to claim 20, the combined device teaches said layers of high-k dielectric 
material have an excess negative charge (the fixed negative charge in aluminum oxide). 

In regards to claim 21, the combined device teaches said high-k dielectric material is 
aluminum oxide. 

In regards to claim 22, Kim et al. teach a portion of said isolation trench [318] is filled 
with a high-k dielectric material having an excess negative charge (the fixed negative 
charge in aluminum oxide). 

In regards to claim 23, the combined device further discloses said sidewalls and 
said surface of said substrate further comprise a layer of dielectric material ([layer [308] 
of Kim et al. and the lower portion of layer [461] in Mouli et al.) between said layer of 
high-k dielectric material and said substrate. 

In regards to claim 29, Kim et al. further disclose a silicon dioxide layer [308] in 
contact with said substrate [300]. 

In regards to claim 30, Mouli et al. teach an imager device in figs. 4 and 7. It 
comprising: an image processor [744]; and a pixel array [742] for supplying signals to 
said image processor, at least one pixel of said array (fig. 4) comprising: a substrate 
[420]; a photodiode [421] within said substrate; and a surface layer [461] on a surface of 
said substrate located over said photodiode, comprising a layer of high-k dielectric 
material (aluminum oxide). 
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Mouli et al. differ from the claimed invention by not showing an isolation trench within 
said substrate and a lining layer in said isolation trench comprising a layer of high-k 
dielectric material. 

Kim et al. teach an isolation trench [318] within a substrate [300] and a lining layer 
[310] in said isolation trench [318] comprising a layer of high-k dielectric material 
(aluminum oxide) in fig. 9. 

Since both Mouli et al. and Kim et al. teach an isolation trench, it would have been 
obvious to have the isolation trench of Kim et al. in Mouli et al. because it can reduce 
the consumption of the silicon substrate. 

In regards to claim 34, Kim et al. inherently shows said lining layer has an excess 
charge (the fixed negative charge in aluminum oxide) sufficient to maintain a field in a 
first portion of an accumulation region ([424] of Mouli et al.) of said photodiode. 

In regards to claim 35, Mouli et al. inherently teach said surface layer has an excess 
charge (the fixed negative charge in aluminum oxide) sufficient to maintain a field in a 
second portion of said accumulation region of said photodiode. 

In regards to claim 36, the combined device teaches said lining layer and said 
surface layer are high-k dielectric materials made of aluminum oxide. 
11. Claims 1-6, 1 1-17 and 23-28 are rejected under 35 U.S. C. 103(a) as being 
obvious over Mouli et al. in view of Benedict et al. 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
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by: (1 ) a showing under 37 CFR 1 . 1 32 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

In regards to claim 1 , Mouli et al. discloses a pixel cell [410] in fig. 4. It comprises: a 
substrate [420]; a photosensor [421] in said substrate, said photosensor [421] including 
a first conductivity (p-type) (paragraph [0055]) area [426] below a surface of said 
substrate and a second conductivity (n-type) (paragraph [0055]) area [424] at least 
between said first conductivity area and said substrate surface. 

Mouli et al. differ from the claimed invention by not showing a first layer having an 
excess charge sufficient to create an electric field that affects said second conductivity 
area. 

Benedict et al. disclose a first layer [20] made of silicon oxynitride formed in an 
isolation trench [16] in fig. 1F. It is well known in the art that silicon oxynitride having 
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fixed (positive) charges (See the Introduction in Novkovski) that would affect its 
surrounding area. 

Since both Mouli et al. and Benedict et al. teach an isolation trench, it would have 
been obvious to have the isolation trench of Benedict et al. in Mouli et al. because it 
prevents diffusion of oxygen into the semiconductor substrate. The combined device 
further discloses the positive charges in the silicon oxynitride are able to create an 
electric field that affects said second conductivity area of the photosensor. 

In regards to claim 2, Mouli et al. further disclose said photosensor is a pinned 
photodiode. 

In regards to claim 3, the combined device further discloses an isolation region 
spaced from said photosensor, wherein said isolation region has a bottom and sidewalls 
with said first layer deposited thereon. 

In regards to claim 4, Mouli et al. further disclose a second layer [461] on a surface 
of said substrate over said isolation region and said photosensor. 

In regards to claim 5, Mouli et al. inherently disclose said second layer (silicon 
oxynitride) (an upper portion of layer [461]) has an excess charge sufficient to create an 
electric field which affects said second conductivity area. It is well known in the art that 
silicon oxynitride having fixed (positive) charges (See the Introduction in Novkovski) that 
would affect its surrounding area. 

In regards to claim 6, the combined device shows said first and second layers 
comprise a high-k dielectric material (silicon oxynitride). 
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In regards to claim 1 1 , the combined device teaches said high-k dielectric material 
has an excess positive charge (the fixed positive charge in silicon oxynitride). 

In regards to claim 12, the combined device inherently teaches said second 
conductivity area maintains electrons at said substrate surface and at a surface of said 
STI region sidewall because the positive charges attract the electrons to the substrate 
surface and the sidewall of the substrate near the isolation trench. 

In regards to claim 13, the Mouli et al. inherently teach said second conductivity area 
accumulates electrons because the positive charges attract the electrons in the second 
conductivity area. 

In regards to claim 14, Mouli et al. teach a dielectric layer (a lower portion of layer 
[461]) between said layer of high-k dielectric material and said substrate. 

In regards to claim 15, Mouli et al teach said dielectric layer comprises silicon dioxide 
(silicon oxynitride comprises silicon dioxide). 

In regards to claim 16, Mouli et al. teach a pixel cell [410]. It comprising: a substrate 
[420] having a first conductivity type (n-type) (paragraph [0055]); a pinned photodiode 
[421] in said substrate and having a charge collection region [426] of a second 
conductivity type (p-type) (paragraph [0055]) and an accumulation region [424] of said 
first conductivity type at least over said charge collection region; and a surface of said 
substrate inherently has a charge density (from the positive charges of the silicon 
oxynitride layer [461]) sufficient to maintain an electric field in an adjacent portion of said 
accumulation region. 
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Mouli et al. differ from the claimed invention by not showing an isolation trench 
adjacent to said pinned photodiode, wherein sidewalls of said isolation trench have a 
charge density sufficient to maintain an electric field in an adjacent portion of said 
accumulation region. 

Benedict et al. teach an isolation trench [16] and sidewalls of said isolation trench 
have a charge density (from the positive charges of the silicon oxynitride layer [20]) in 
fig. 1F. 

Since both Mouli et al. and Benedict et al. teach an isolation trench in a 
semiconductor substrate, it would have been obvious to have the isolation trench of 
Benedict et al. in Mouli et al. because it prevents diffusion of oxygen into the 
semiconductor substrate. The combined device shows an isolation trench adjacent to 
said pinned photodiode, wherein sidewalls of said isolation trench have a charge 
density (from the positive charges of the silicon oxynitride layer [20) sufficient to 
maintain an electric field in an adjacent portion of said accumulation region. 

In regards to claim 17, the combined device shows said sidewalls and said surface 
of said substrate (an upper portion of layer [461] in Mouli et al.) each comprise a layer of 
high-k dielectric material (silicon oxynitride). 

In regards to claim 23, the combined device further discloses said sidewalls and 
said surface of said substrate further comprise a layer of dielectric material ([layer [18] 
of Benedict et al. and the lower portion of layer [461] in Mouli et al.) between said layer 
of high-k dielectric material and said substrate. 
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In regards to claim 24, the combined device teaches said dielectric material 
comprises silicon dioxide. 

In regards to claim 25, Mouli et al. further disclose said first conductivity type is n- 
type and said second conductivity is p-type. 

In regards to claim 26, the combined device teaches said charge density is positive 
charge density. 

In regards to claim 27, the combined device teaches said layers of high-k dielectric 
material have an excess positive charge (the fixed positive charge in silicon oxynitride). 

In regards to claim 28, Benedict et al. further disclose a part of said isolation trench 
is filled with a high-k dielectric material having an excess positive charge (the fixed 
positive charge in silicon oxynitride). 

12. Claim 41 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

1 3. The following is a statement of reasons for the indication of allowable subject _ 
matter: The major difference in the claims not found in the prior art of record is a layer 
of aluminum oxide over said layer of silicon dioxide on said substrate surface. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Loke whose telephone number is (571 ) 272- 
1657. The examiner can normally be reached on 8:20 am to 5:50 pm. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

si , StevsnLoke 
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